A 2'3 kb cDNA was cloned from human T-cell leukaemia virus [HTLV(MT-2)] virion RNA using a vector system, as plasmid pHTLV 707. The restriction endonuclease map of pHTLV 707 revealed that the insert contained the 5' half of the env gene and a portion of the pX region of HTLV, corresponding to the subgenomic RNA derived from 32S defective HTLV. Nucleotide sequence analysis of pHTLV 707 indicated that the clone contained an open reading frame for a 60K mol. wt, protein including the upstream and entire pX IV region. A rabbit antibody raised against a synthetic decapeptide deduced from the nucleotide sequence at the carboxyl terminus of the pX IV region immunoprecipitated gp68, and also 80K and 40K proteins.
GC Tail
Leu-Ser-Ala-Asp~Gln-Ala- Leu-Gln-Pro-Pro-Cys-Pro-Asn-Leu-Val-Ser-lyr-Ser-Ser His~Leu- Maxam & Gilbert (1980) . MT-2 cells were maintained in R P M I 1640 medium supplemented with 1 0~ foetal calf serum. Cells were labelled for 4 h at 37 °C with [3H]leucine (Amersham, 40 to 60 Ci/mmol) at 250 btCi/ml. For detection of glycoproteins, the cells were pretreated with 5 t, tg/ml of tunicamycin for 4 h, and were then incubated for another 4 h in the presence of both tunicamycin and radioisotope. Immunoprecipitation was performed as previously described (Kobayashi et al., 1984c) and immune complexes were recovered using Protein A-Sepharose 4-B (Pharmacia).
Lee-l]e-Trp-Thr-Phe-Thr-Asp-Gly~Thr-Pro-MET-lle-Ser-Gly-Pro-Cys-Pro-Lys-Asp-Gly
Proteins were analysed on 12 ~ polyacrylamide gels in the presence of 0.1 ~ SDS as described by Laemmli (1970) . After gel electrophoresis, gels were fluorographed with sodium salicylate and exposed to X-ray film (Fuji X OR). The mol. wt. standards used were phosphorylase B (92500), bovine serum albumin (68000), ovalbumin (45000), carbonic anhydrase (31000), soy bean trypsin inhibitor (21 500) and lysozyme (14400).
The cDNA clone of HTLV, pHTLV 707, consists of 2.3 kb cDNA possessing the 5' portion of the env gene and a 3' portion of the pX region with U3-R, according to Southern blotting analysis (data not shown). We determined the nucleotide sequence of pHTLV 707 as shown in Fig. 1 . Nucleotide no. 1 corresponds to no. 5048 of the sequence reported by Seiki et al. (1983) . The insert in pHTLV 707 comprises 2266 nucleotides complementary to HTLV with U3-R flanked by a poly(A) tail. The clone has a deletion involving the downstream end of the env gene and the upstream end of the pX region. The junction between the 5' portion of env and the 3' portion of pX occurs at nucleotide numbers 987 and 988, corresponding to numbers 6034 and 7579 of the sequence reported by Seiki et al. (1983) . We detected a long open reading frame for a polypeptide of 60 900 mol. wt. consisting of 544 amino acids starting from position 133 (no. 5180) and ending at position 1764 (no. 8356). Thus the amino acid sequence of the env gene is linked in phase upstream of the pX IV region. The sequence analysis predicts the existence of a gene product of the pX IV region in MT-2 cells.
To identify this predicted gene product of pHTLV 707, we prepared a rabbit antibody against a decapeptide, NH2-Ser-Glu-Lys His-Phe-Arg-Glu-Thr-Glu VaI-COOH, which occurs at the carboxyl terminus of the deduced amino acid sequence of pX IV. Immunoprecipitation was carried out with [3H]leucine-labelled MT-2 ceU extract.
A labelled extract of l0 b cells was reacted with either normal rabbit serum, rabbit antibody against the predicted peptide (anti-pX4cf) or rabbit anti-gp68 of ATLA. As shown in Fig. 2(a) lane 2, anti-pX4cf recognizes mainly a polypeptide of mol. wt. 68K, previously identified as gp68 of ATLA (Fig. 2a, lane 3) . When the tunicamycin-treated cell extract was used for immunoprecipitation, a 60K protein, instead of gp68, was precipitated by anti-pX4cf (Fig. 2b , lane 2) and anti-gp68 (Fig. 2b, lane 3) antibodies. In addition, we found two other bands with approximate molecular weights of 80K and 40K (Fig. 2) . The electrophoretic behaviour of these two proteins was not influenced by turiicamycin treatment.
From the above results it is clear that gp68 is a fused gene product of env and pX IV and is synthesized from a defective 32S provirus in MT-2 cells. Two additional pX IV proteins, p80 and p40, were found also in MT-2 cells, although their cDNA clones and structures remain to be determined. After we presented the above results in part at the 1984 International Congress of Virology ), Sugamura et al. (1984 independently reported the presence of the p40 of ATLA in most ATL-derived cell lines and several other groups also have found a 40K protein expressed by the pX IV region (Kiyokawa et al., 1984; Miwa et al., 1984; Lee et al., 1984; Slamon et al., 1984) . This work was in part supported by a Grant-in-Aid of the Ministry of Education, Science and Culture of Japan.
